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(54) Title: LIGHT GUARDRAIL FOR BRIDGES 
(57) Abstract 

Light guardrail for bridges formed by a plurality of uprights (1,2) made 
of sheet steel and having a box-like shape. The uprights are individually ^xed 
by means of screw anchors (4) to t yport (5) made of concrete (KerV >ne 
of the viaduct or founiiation for ti lateral edge on an embankment), ihe 
uprights (1, 2) are covered by a cover sheet steel (7) formed by a shaped sheet 
steel having a New Jersey profile, which partially has a form complementary to 
the profile of the uprights (1, 2). The individual uprights (1, 2) are connected 
to each other by means of steel plates (26, 27) fixed on the rear side of the 
uprights. 
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Description 

Light guardrail for bridges 
Technical Field 

The present invention relates to a guardrail of the so- 
called New Jersey type, and in particular to such a 
uardrail, which will be prevalently installed on the 
5 lateral overhangs of bridges having a reduced resistance 
to loads. 

Background Art 

Guardrails of the New-Jersey type, made of concrete and 

10 generally obtained from monolithic elements which are 6 
metres in length, are known since several years. 
These guardrails initially had a weight of about 850 
kg/m (kilograms per meter), and this weight was 
sometimes too great for the lateral overhangs. of bridges 

15 and also for the lateral beams of bridges. Later on, the 
weight was reduced by employing lightened concrete (640 
kg/m), or by realizing lightening recesses (440 kg/m). 
In order to further reduce the weight, guardrails 
entirely made of steel have been used afterwards (linear 

20 specific weigth: 130 - 150 kg/m). 

The single parts of the guardrail of the New Jersey type 
are connected to each other, forming a chain, which at 
every connection point can yield and move backwards 
towards the outside, as a result of the collision with a 

25 motor vehicle. 
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Furthermore, ductile anchor means connecting the 
guardrail to the kerbstone, allow the moving backward of 
a single part or element of the guardrail onto which the 
collision occurs, and said ductile anchor means will 
5 break only after they have absorbed an amount of energy, 
so that they do not transfer too large stresses to the 
underlying structure. 

Disclosure of Invention 

10 An object of the present invention is to realize a 
guardrail having a New Jersey profile, providing a 
controlled and distributed yielding, and which doesn't 
transfer excessive stresses to the underlying structure, 
whereby said guardrail because of its reduced weight 

15 (130-150 Kg/m), may also be installed on older type 

bridges which are not able to resist to excessive loads 
on the lateral overhangs of the bridge and on the 
lateral beams. 

Another object of the present invention is that of 
20 realizing a guardrail which can be assembled at the 
place where it is installed, without the need of 
transporting monolithic blocks, and of cranes for lifting 
the blocks of the guardrail, when said blocks have been 
brought to the place of installation of the guardrail. 
25 Adequate acoustic insulation structures may be 

introduced inside the guard-rail, if desired, in order 
to increase the deadening effect which is already 
produced by the guardrail. 
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Brief description of the Drawings 

The invention will now be descrit d by way of example 
only, making reference to the annexed drawings, which 
show a particular embodiment thereof . 
5 Each figure shows individually: 

Fig. 1, a transversal cross-sectional view of the New 
Jersey-guardrail anchored to the kerbstone of the 
bridge? 

10 

Fig, 2, the New Jersey-guardrail anchored t*: the 
kerbstone of the bridge, according to a transversal 
cross-sectional view, at the junction point between two 
spans of the bridge j 

15 

Fig. 3, a rear view of a segment of the New Jersey 
guardrail, according to the present invention; 

Fig. 4, a rear iew of a segment of the New Jersey 
20 guardrail, according to the present invention, at the 
junction point between two spans of a bridge? 

Fig. 5a, a lateral view of an upright of the New Jersey 
guardrail according to the present invention; 

25 

Fig. 5b, a rear view of the upright of Fig. 5a> 

Fig. 6a, a lateral view of an upright of the guardrail 



BNSOOCID: <WO 95034S3A1_U* 



WO 95/03453 



PCT/IT94/00068 



- 4 - 

of the present invention, to be installed at the 
junction point between two spans; 

Fig. 6b # a rear view of the upright of Fig. 6a? 

5 

Fig. 6c, a rear view of an upright similar to the 
upright of Fig. 6b , and which is installed in a position 
adjacent to the latter at the junction point between two 
spans | 

10 

Fig. 7a, a connection plate between the uprights of 
Figs. 6b and 6cj 

Fig. 7b, a cross sectional view taken along line A-A, of 
15 the plate of Fig. 7a ; 

Fig. 8a, a connection plate between two uprights which 

are located apart from the junction point between two 
spans of the bridge j 

20 

Fig. 8b, a connection plate between an upright of Fig. 

5a or 5b, and an upright of Fig. 6b or 6c> 

Fig. 9 # a plate welded on the rear side of the upright 
25 of Fig. 5b, in order to obtain the upright of Fig. 6b or 
6c respectively? 

Fig. 10, a cross section of the sheet steel having a New 
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Jersey profile, used for covering the uprights; 

Fig. 11 ( a plan view of the upright of Fig. 6c. 

5 Best Mode of Carrying out the Invention 

With reference to the drawings, Figs. 1 and 2 show the 
already assembled guardrail according to a sectional 
view, which is substantially formed by a standard 
upright 1 or a junction upright 2 to be installed at the 

10 junction between two spans of a bridge (the difference 
between the two uprights will be illustrated in detail 
in the following description), the guardrail comprising 
also a post 3 supporting the handrail tube 10 inserted 
on the upper part of the post 3. 

15 The upright 1 or 2 is fixed to the kerbstone 5 of the 
bridge, by means of an anchor means 4 (analogous to a 
dowel for domestic use), whereas the post 3 supporting 
the handrail is fixed by means of bolts 6 to the upright 
1. 

20 A substantial difference with respect to conventional 

guardrails is that the uprights 1 or 2 are not integral 
with the cover sheet steel 7 having a New Jersey profile, 
shown individually in Fig. 10, which has a length of 
about 6 metres in the present embodiment, but which 

25 could have a greater or smaller length corresponding to 
a submultiple of 1,5 m. Said cover sheet steel (see Fig. 
10) will be fixed to the uprights 1 or 2 by means of 
bolts 6 which are also used, as mentioned above, to fix 
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the post 3 of the handrail to the upright 1. 
On its lower part (see Figs. 1 and 2) the cover sheet 
steel 7 is fixed to the upright 1 or 2 by means of screw 
anchors 8. The uprights in the present embodiment are 
5 placed about 1,5 metres apart from each other. 
This New Jersey profile is the same used by the 
applicant for concrete guardrails installed on the 
roadnet; as a consequence of several "crash tests", it 
has been shown that it is adequate to let both heavy 
10 vehicles and motor vehicles rebound and simultaneously 
align themselves again along the road, and moreover it 
prevents vehicles from overturning. 

Therefore, the single parts of the guardrail which 
formed monolithic parts of about 6 m in length, are now 

15 replaced by uprights 1 or 2 which are covered on their 
front part by the cover sheet steel 7 having a New 
Jersey profile, whereas on the rear part, said uprights 
1 or 2 are connected to each other by means of plates, 
which allow to two or more contiguous uprights to 

20 cooperate on their rear sides, during a collision, so as 
to limit the deformation of the frontal cover sheet 
steel 7, this being advantageous for light vehicles; the 
way in which the plates and the uprights are connected 
together will be described later. 

25 The guardrail can therefore be assembled at the place of 
construction (i.e. where the guardrail is used), without 
the need of particular cranes or other means for lifting 
very heavy parts. 



BNSDOCID: <WO 9S03453A1J_> 



WO 95/03453 



PCT/IT94/00068 



As can be seen in Figs. 1 and 2, the cover sheet steel 7 
has a reinforcement rib 9. 

The method for bolting the cover sheet steel to the 
uprights is original since it allows to work on the 
5 inner side of the bridge without being obliged to use 
complex equipments and /or stagings for operating from 
the outside. 

The structure of the "standard" upright 1 is shown in 
Figs. 5a and 5b. It comprises a box-like sheet steel 15, 
10 having no base walls, and with two lateral walls 11, 11' 
having rear rectangular portions 12 and 12' , which make 
up the rear part of the box. 

Two trapezoidal walls 13, connected by a plate 13', are 
welded frontally and laterally (on the two sides) with 

15 respect to the box-like sheet steel 15. 

On the lower part, the "standard" upright 1 has a base 
14 made by an adequately folded sheet steel welded to 
the front feet of the box-like sheet steel 15, and on 
the rear side, to the rectangular portions 12 and 12'; a 

20 tube 16 is welded on the bottom wall of the base 14, 

being aligned with a hole on said bottom wall, the tube 
being provided for the passage of an anchor means 4 and 
for absorbing the stresses caused by the tightening of 
said anchor means (which in a certain sense is similar 

25 to a screw anchor for domestic use). The upright of 
Figs. 6a, 6b or 6c is substantially the same as the 
"standard" upright 1, but it differs from the latter in 
thati 
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a) it is provided with lateral holes 17, 17' only on the 
right side or the left side (in particular, the junction 
upright 2 shown in Fig. 6b has holes 17, 17' on the side 
indicated by the numeral 18, whereas the junction 

5 upright 2 shown in Fig. 6c , has such holes 17, 17' on 
the side indicated by the numeral 19 in Fig, 6c); 

b) it is obtained from the "standard" upright 1, by 
welding the plate 20 of Fig. 9, on the rear side of the 
standard upright 1, onto the rectangular portions 12, 

10 12' and 12". By means of fixing elements which are 

introduced in the holes 21a, 21b, 21c, 21d or in the 
holes 22a, 22b, 22c, 22d and corresponding holes 23a, 
23b, 23c, 23d which are obtained on the plate 20, plates 
27 of Fig. 8b will be mounted. 

15 In particular, the holes 23a, 23b, 23c, 23d are aligned 
with the holes 21a ( 21b, 21c, 21d in order to obtain the 
upright of Fig. 6c, whereas they are aligned with the 
holes 22a, 22b, 22c, 22d in order to obtain the upright 
of Fig. 6b. 

20 Obviously, in the Figs. 6a, 6b, 6c, the junction 

uprights 2 are shown on a reduced scale with respect to 
the standard upright 1 of Figs. 5a and 5b, only for 
reasons of space, but actually the uprights 1 and 2 
always have the same dimensions and they are different 

25 only with respect to the above mentioned features. 

With reference to Figs. 8a and 8b, there are shown a 
connection plate, between standard uprights 1 (fig. 8a) 
which are located in a remote region with respect to the 



BNSOOC1D: <WO 9503453A1J_> 



WO 95/03453 



PCT/IT94/00068 



junction between two spans of the bridge, and 
respectively, a connection plate between a standard 
upright 1 and a junction upright 2 (Fig. 8b). 
With reference to "ig. 8a ( the holes 24-,, 24b, 24c, 24d 
5 of plate 26 are aligned with the holes 21a, 21b, 22a, 
22b of a first standard upright 1, whereas the holes 
25a, 25b, 25c, 25d of plate 26 are aligned with the 
holes 21a ( 21b, 22a f 22b, of «? second standard upright 
1. Four plates 26 converge to, rds each upright, two 

10 from each of the contiguous uprights, the plates being 
superimposed along the whole width of the upright. 
Afterwards, fixing means are introduced in said holes, 
allowing the rigid connection of two subsequent standard 
uprights 1 of the light guardrail for bridges. 

15 Furthermore, the holes 21c, 21d, 22c, 22d of the first 
standard upright 1 are aligned with the holes 24a, 24b, 
24c, 24d of a second plate 26, and the holes 25a, 25b, * 
25c, 25d of said second plate are aligned with the holes 
21c, 21d, 22c, 22d of the second upright, whereafter the 

20 second plate 26 is fixed to both standard uprights 1. 
In this way, the standard uprights 1 are connected in 
couples by means of two plates 26, as shown in Fig. 3. 
The plate 27 is used as shown in Fig. 4, in order to 
connect the two i andard prights 1 most near to the 

25 junction 28 between two spans of a bridge, to two 

junction uprights 2 (in Fig. 4, the standard upright 1 

on the right is not shown for reasons of space). 

In order to connect the standard upright 1 in Fig. 4 to 
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the junction upright 2, the holes 28a, 28b, 28c, 28d of 
plate 27 are aligned to the holes 21a, 21b, 22a, 22b of 
the standard upright 1 of Fig. 5b, whereas the holes 
29a, 29b are aligned with the holes 30a, 30b of the 
5 junction upright 2 shown in Fig. 6c. Furthermore, a 
second plate 27 is used for this connection, and the 
holes 28a, 28b, 28c, 28d of this second plate 27 are 
aligned with the holes 21c, 21d, 22c, 22d whereas the 
holes 29a, 29b are aligned with the holes 31a, 31b of 
10 the upright 2 of Fig. 6c. Appropriate fixing means are 
then introduced into said holes. 

Analogously, two plates 27 may be used for the 
connection between the junction upright 2 on the right 
in Fig. 4, and a standard upright 1 (a subsequent one) 
15 of the guardrail, not shown in Fig. 4 for reasons of 
space. 

In regions which are remote from the junction 28, 
standard uprights 1 are used, as has been mentioned 
above . 

20 Fig. 3 shows how the individual cover sheet steel 

elements 7 are placed adjacent to each other, and how 
they join at the junction points 32 which are located 
approximately every 6 metres along the guardrail (length 
of each cover sheet steal 7); thus, five uprights 1 are 

25 covered (the distance between centers thereof being 1,5 
m) , and the uprights at the ends are only half-covered 
along their width and the plate 49 placed above these 
uprights connects together the two contiguous cover 



BNSDOCID: <WO 9503453A1J^ 



WO 95/03453 PCT/IT94/00068 

- 11 - 

sheet steel elements and the underlying upright. 
As can be seen in Fig. 3, the handrail tube 10 is made 
up by several parts which are joined to each other by 
means of sleeves 33 and bolts 34, 34'. 
5 At the site of a junction 28 between two spans of a 

bridge (see Fig. 4), it is necessary to use the junction 
uprights 2, which allow a non-rigid connection and 
therefore allow the longitudinal displacement of the 
guardrail at the site of the junction, due to 
10 temperature variations. 

In the following, it will be described how this 
displacement is made possible. 

First of all, the sleeve 33' of Fig. 4 has slots 35, 35' 
which allow the displacement, due to temperature 
15 variations, of the handrail tube 4 inserted into the 
sleeve 33 ' . 

As can be seen in Fig- 4, only one of the junction 4 
uprights 2 is fixed to the kerbstone 5 by means of an 
anchor means 4. 

20 The two junction uprights 2, 2' of Fig. 4 are connected 
to each other in the following manner: the junction 
plate 36 shown in Fig. 7a has oval tubes 37 (see Fig. 7b 
which shows the cross- section along line A- A ) , and it is 
mounted on the uprights 2 of Fig. 4, in vuch a way that 

25 the oval tubes 37 are aligned and superimposed to the 

corresponding oval tubes 38, 39 of the junction uprights 
2 shown in Figs. 6c and 6b. Two rods 40, 40' 
respectively, are introduced in the two rows of oval 
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tubes in order to obtain a hinge connection. 
In this way it is assured that the upright 2 on the left 
may move (within certain limits) in a longitudinal 
direction with respect to the uprights 2 on the right 
5 side. The two slack bolts 41, 41' pass through the holes 
17, 17' (Fig. 6a) and determine the maximum distance 
allowed between the two junction uprights 2 of Fig. 4. 
On the rear side, the guardrail has also covering panels 
42 (see Fig. 1) which are mounted by means of screws 43, 

10 and which serve only in order to improve the guardrail 
under an aesthetical point of view, hiding the 
connection plates 26, 27 and their fixing means 45. 
As may be seen in Fig. 1, part of the profile of the 
cover sheet steel 7, projects over the rear side of the 

15 upright 1, as indicated by the numeral 44, and the panel 
42 is connected to this projecting part provided with 
holes for that purpose j the lower part of this panel 
rests on appropriate supports 48 (for standard uprights 
1) or 48' (for junction uprights 2). Referring always to 

20 Fig. 1, it can be seen that the kerbstone 5 has a hole 

47 of 100 mm in diameter (expansion chamber), and when a 
vehicle collides with the guardrail, the anchor means 4 
may get deformed, causing the moving backward of the 
guardrail, by occupying the cavity or hole 47, and 

25 allowing a moving backward of the upright 1 or 2, 

absorbing a considerable part of the collision energy, 
and decreasing in this way the decelerations of the 
colliding vehicle and its passengers. 
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CI aims 

1. Light guardrail for bridges, characterized in that it 
comprises a plurality of uprights (1, 2} made by a sheet 
steel and individually fixed by means of ductile anchor 
means (4) to the kerbstone of a bridge or other support 

5 (5), said uprights (1, 2) being covered on the front 
side of the guardrail facing the road-bed, by a 
plurality of cover sheet steel elements (7) having a New 
Jersey profile, said cover sheet steel elements (7) 
being suited to adapt themselves to the profile of the* 

10 uprights and being fixed (6, 8) to the latter, and 

having at least a reinforcement rib (9), the guardrail 
being further characterized in that the individual 
uprights (1, 2) are connected to each other by rgid 
connection means, preferably steel plates (26, 27), 

15 fixed on the rear side of the respective uprights by 

means of fixing means (45), some of said uprights (1, 2) 
serving also as supports for a post (3) supporting the 
handrail, said post being fixed by means of bolts (6) to 
the upper part of the respective upright (1, 2) of the 

20 guardz :il. 

2. Light guardrail for bridges, according to claim 1, 
characterized in that the uprights (1, 2) have a shape 
like a box (15), with two lateral walls (11, 11'), an 

25 upper wall for fastening the cover sheet steel (7) and 
possibly the post (3) supporting the handrail, and 
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portions (12, 12', 12") provided with holes (21a, 21b, 
21c, 21d, 22a, 22b, 22c, 22d) for fixing said steel 
plates (26, 27), whereby said uprights displace 
themselves under the direct collision force or the force 
5 transmitted by the longitudinal ribs. 

3. Light guardrail for bridges according to claim 2, 
characterized in that it comprises standard uprights (1) 
and junction uprights (2), the former (1) being fixed to 

10 the kerbstone (5) of the bridge in a region remote from 
a junction between two spans of the bridge and being 
connected together by means of a plate (26), whereas the 
latter (2) are located in the region of a junction (28) 
and at least one of them is free to move without being 

15 fixed to the kerbstone (5), said junction uprights (2) 
being connected together through means (20, 36, 37, 38, 

39, 40, 40', 41, 41') which allow a variation of the 
reciprocal distance within predetermined limits of the 
two junction uprights (2), said variation being due to 

20 changes of temperature. 

4. Light guardrail for bridges, according to claim 3, 
characterized in that said means (20, 36, 37, 38, 39, 

40, 40', 41, 41') comprise plates (20) having oval tubes 
25 (38, 39) and a counterplate (36) with oval tubes (37), 

and rods (40, 40') inserted in said oval tubes (37, 38, 
39), the reciprocal maximum distance between two 
junction uprights (2), being limited by two slack bolts 
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(41, 41') which pass through holes (17, 17') on the 
lateral walls ( 11 ) . 

5. Light guardrail according to any of the preceding 
5 claims, characterized in that the handrail tube (10) 

which is inserted in the upper part of the posts (3) 
supporting the handrail, is made up by several parts 
connected to each other by first sleeves (33), second 
sleeves (33') and bolts (34,34'), the second sleeves 
10 (33') being provided with slots (35, 35') and being 
located in the region of a junction (28) . 

6. Light guardrail for bridges according to any of the 
receding claims, characterized in that said ductile 

15 anchor means (4) are embodied by screw anchors (4), and 
that the support or kerbstone (5) to which the upright 
(1, 2) is anchored, has a cavity (47) which allows the 
deformation of the screw anchor (4) and the moving 
backward of the upright (1, 2). 
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